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Research on LMI Method for Multi-Objective Optimal Robust Control 
of Vehicle Active Suspensions 


DUAN Jianmin[]HUANG Xiaolong 

( Faculty of Information TechnologyDBeijing University of Technology[]Beijing 100124[]China) 

Abstract: In the process of vehicle movingQthe vertical accelerationQthe pitch angular accelerationQthe dynamic travel of the 
suspensionQand the dynamic displacement between the wheel and the road surface are required to be smallGhoweverQthe three 
evaluation standards are objectively contradictory. In order to solve the problem of multi-objective optimization control of vehicle 
electro-hydraulic active suspension system and improve ride comfort and safety Gthe linear matrix inequality ( LMI) is used for 
constraint optimizationGand to design robust optimal state-feedback controller. The control output problem of active suspension is 
attributed to the problem of robust interference suppressionGwhich minimizes the performance output of the systemGand reduces 
the vertical and the pitch angle accelerations. For suspension travel constraints and grounding constraintsG Shur lemma 
transformation is used to solve LMI constrained problems. The optimal control law of the whole state is obtained. In simuiationGit is 
assumed that a bump on the flat roadGas the road disturbance pulse input. Compared with the simulation results of the passive 
suspension in the time and frequency domainsGthe comfort and handling stability of the new control scheme contrast have been 
improvedGand the contradiction between comfort and handling stability index are solved better. 

Keywords: Vehicle active suspension; Performance constraints; Multi-object e pt I State feedback control; Robust 
control; Linear matrin inequality( LMI) ; Road surface disturbance suppression 
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Fig. 1 The 1 /2 vehicle active suspension dynamic model 
with 4 DOF 
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Fig. 2 Time domain response curves 
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Fig. 3 Frequency responses curves 
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